L-Arginine oxidase from Pseudomonas sp. TPU 7192: Characterization, gene cloning, heterologous expression, and application to L-arginine determination.
L-Arginine oxidase (AROD, EC 1.4.3.-) was discovered in newly discovered Pseudomonas sp. TPU 7192 and its characteristics were described. The molecular mass (MS) of the enzyme was estimated to be 528 kDa, which was accounted for by eight identical subunits with MS of 66 kDa each. AROD was identified as a flavin adenine dinucleotide (FAD)-dependent enzyme with 1 mol of FAD being contained in each subunit. It catalyzed the oxidative deamination of L-arginine and converted L-arginine to 2-ketoarginine, which was non-enzymatically converted into 4-guanidinobutyric acid when the hydrogen peroxide (H2O2) formed by L-arginine oxidation was not removed. In contrast, 2-ketoarginine was present when H2O2was decomposed. AROD was specific to L-arginine with a Km value of 149 μM. It exhibited maximal activity at 55 °C and pH 5.5. AROD was stable in the pH range 5.5-7.5 and >95% of its original activity was below 60 °C at pH 7.0. Since these enzymatic properties are considered suitable for the determination of L-arginine, the gene was cloned and expressed in a heterologous expression system. We herein successfully developed a new simple enzymatic method for the determination of L-arginine using Pseudomonas AROD.